Liquid crystalline materials are composed of highly anisotropic molecules. Therefore, the field-induced birefringence in such materials is 1 isotropic phase, the field-induced ordering is often much smaller than 1. It is therefore a good approximation to expand F(Qij) into power series of Qij and retain only the lower order terms. We have the so-called Landau expansion
where F is independent of Q and a is a constant independent of tempera- U . 0 (4) where N is the number of molecules per unit volume, /:,a is the anisotropy
in the de molecular polarizability, ~ is the permanent dipole, S is the average angle the permanent dipole makes with the long axis of the molecule, F = 1/(1 -<if) is the factor describing the reaction field, a is the average molecular polarizability, f = 8TIN(~-l)/3(ZE + 1), and h = 3T/ (Z£ + 1) is the factor describing the cavity field. According to the model, the local-field effect is accounted for by the product.hF.
Although Q .. is defined through the de dielectric tensor in Eq. (1),
we expect that it also describes the induced anisotropy in the optical di- 
where n is the linear refractive index, 6x(w) is the anisotropy in the w optical susceptibility tensor, and w is the optical frequency. From Eqs.
(3), (4) , and (5) and from the definition of the de Kerr constant B = de 2 (w/2Tic)6n/(E ) , we find B = (2w/9c)(NhF/n )(6x/a){6a + F~2 (3 Cos The sample of azoxybenzene derivatives were purchased from Eastman Kodak Co. and were purified by recrystallization from saturated solutions . . 1 3 1n var1ous so vents.
The recrystallized sample was placed in a square optical cell (Kerr cell), which was evacuated for several hours to remove atmospheric H 2 0, 0 2 and the residual solvent. They showed a sharp isotropic-nematic transition and the transition temperature Tk' given in Table   I , remained constant with time. During the measurements the cell was kept under vacuum and was placed in a thermocontrolled oven. The temperature of the sample could be stabilized within 0.02 6 C.
·The Kerr constant B of a sample at a given temperature was obtained Table I . We * find our values of (Tk -T ) for these compounds are in very good agreement with those deduced earlier from the optical Kerr measurements. 2 for these compounds. They are listed in Table I and also plotted as a function of the number n of methylene groups in the alkyl chain in Fig. 3 . The accuracy of these values has suffered from ac-· cumulating uncertainties in the parameters we used in the calculations.
An error of about ± 15% is typical.
IV. Discussion
The increase of alkyl chain length by addition of methylene groups In Fig. 3 , the anisotropy ~a in the de molecular polarizability increases smoothly with increase of the alkyl chain length. No saturation of ~a at large n is found. This is in contrast to the behavior of the optical polarizability anisotropy ~a which shows an obvious saturation at large opt 8 n.
The difference canbe explained as follows. Because their lower transition frequencies are closer to the optical frequency, the core (azoxybenzene) electrons contribute much more to the optical ~a than opt the bond electrons in the alkyl chains. Therefore, the increase of ~a opt with n appears to be saturated. On the other hand, since the transition frequencies of both the core electrons and the bond electrons in the chain are far away from zero frequency, their contributions to the de ~a are not very different and hence the increase of ~a with n is unsaturated. ~ is essentially independent of the alkyl chains since it is known to come from the N 2 0 group in the core. Using these values for ~. we can then deduce the angle S. In all cases, we have found a S value which is between 45° and 90°. This is a confirmation on the correctness of our theoretical analysis since otherwise the deduced value of S could be physically unreasonable. We have plotted our values of S as a function of n in Fig. 4 .
For n = 1 and 6, these values are in good agreement with those calculated from the dielectric dispersion measurements 10 (also shown in Fig. 4 ) .
. For larger n, the angle S between the permanent dipole and the long mole- In conclusion, we have shown that with the Onsager's local-field correction, the phenomenological theory of Landau-de Gennes gives a correct temperature dependence of the de Kerr effect. From the· exp.erimental results, we can deduce the de polarizability anisotropy and the average orientation of the permanent dipole with respect to the long molecular axis.
The effects of addition of methylene groups to the alkyl chains on these quantities have been observed. . .
